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Thephysiotherapv
management of patients
undergoing coronary
artery surgery:
A questionnaire survey
The current physiotherapy management of
patients undergoing coronary artery surgery in
22 public and 13 private hospitals across
Australia and NewZealandwasexamined using
aquestionnaire survey. Respondents were asked
to identifyassessmentand treatment techniques
used in the pre- and post-operative management.
An 83 per cent response from physiotherapists
was obtained. Ninety-four per cent of
respondents reported that pre-operative
assessment was performed routinely. Eighty-
nine per cent of respondents indicated that all
patients were treated routinely by
physiotherapists in the post-extubation period.
Positioning and deep breathing exercises were
the mostcommonlyused techniques for patients
post-extubation. Factors determining treatment
choice and the impact of research on current
physiotherapy practice are discussed.
[Tucker B, Jenkins S, Davies K, McGann R.
Waddell J, King R. Kirby V and Lloyd C: The
physiotherapy management of patients
undergoing coronary artery surgery: A
questionnaire survey. Australian Journal of
Physiotherapy 42: 129-137]
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Therapy
he prevention of post-operative
pulmonary complications is a
primary aim of physiotherapy in
the early management of patients
following coronary artery surgery
(CAS) (Bourn and Jenkins 1992,
Hough 1991, Imle 1995, Kieran et al
1993). The physiotherapy management
of these patients involves the
implementation of a wide variety of
techniques aimed at minimising
pathophysiological abnormalities
affecting the pulmonary, cardiovascular
and musculoskeletal systems. Despite
the current Widespread use of
physiotherapy in the management of
such patients, detailed scientific
evidence for the efficacy of this
treatment is lacking (Bourn and
Jenkins 1992, Stiller et aI1994).
A number of studies have identified
patients at risk of developing post-
operative pulmonary complications
(PPCs) from pre-operative assessment
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findings (Dull and Dull 1983, Jenkins
et a11990, Stiller et a11994, Warner et
a11989). However, to date there has
been no consensus as to what
constitutes a clinically significant PPC
(Stiller and Munday 1992, Stiller et al
1994). A number of researchers have
identified abnormal lung sounds and
chest radiographs without providing
any description of the extent or clinical
relevance of such changes (Dull and
Dull 1983 , Oulton et a11981, Stock et
a11984, Vraciu and Vraciu, 1977).
Although abnormalities of pUlmonary
function, arterial hypoxaemia and x-ray
evidence of atelectasis are almost a
universal finding after CAS, such
changes do not necessarily manifest in
clinically significant pulmonary
complications Genkins et a11989,
Pinilla et a11990, Singh et aI1992,
Stiller et a11994, Taggart et a1199J,
Wilcoxet aI1988).
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Stiller and Munday (1992) have
suggested that clinically significant
PPCs may be identified by severe
hypoxaemia, radiological and/or
auscultatory findings, or sputum
changes. These findings may be
associated with a body temperature of
mo!e than 38.0 degrees Celsius, raised
white blood cell count (not otherwise
explained) and bacterial contamination
o.fs~utum. The incidence of clinically
slglllficant pulmonary complications
using these criteria has been
demonstrated to be 7.5 per cent in
patients following CAS (Stiller et al
1994). In other studies of patients
following CAS Oenkins et al1989
Jenkins et a11994, Stock et a11984) the
incidence of chest infection has been
shown to be consistent with that
reported by Stiller et al (1994).
To date, only 12 published studies
could be found comparing different
physiotherapy regimens used in the
management of patients undergoing
CAS (Table 1).. With the exception of
the study by Stiller et al (1994) no
published studies have either included
a group of patients who did not receive
physiotherapy or have been carried out
within Australia or New Zealand.
There is little conclusive evidence to
suggest that the use of devices such as
incentive spirometry (lS), intermittent
positive pressure breathing, continuous
positive airway pressure (CPAP) or
positive expiratory pressure (PEP) is
superior to breathing exercises and
coughing in improving post-operative
pul~onary function and decreasing the
lllcidence ofPPCs (Table 1). There is
also no evidence to suggest that the
addition of structured breathing
exercises is superior to a regimen of
early ambulation alone for patients
following uncomplicated CAS (Dull
and Dull 1983, Jenkins et aI1990).
Furthermore, the incidence of PPCs
was not significantly increased for
patients who did not receive breathing
exercises and coughing in the study by
Stiller et al (1994).
Little is documented about the
current physiotherapy management of
patients following CAS and the impact
of recent research on this practice. The
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aim of the present study was to
identify, by using a questionnaire
survey, the current physiotherapy
management of patients undergoing
CAS throughout Australia and New
Zealand. The criteria used to identify
high risk patients for the development
of PPCs, and rationale for treatment
choice were identified and constraints
governing treatment practices were
examined. Information derived from
this study is expected to assist
physiotherapists in the evaluation of
current practices, examining patient
profiles with regard to the
identification of risk factors for the
development of PPCs and assisting in
the further development of clinical
pathways.
Method
Subjects
The study population comprised senior
(or acting senior) physiotherapists
working on the cardiothoracic wards of
all hospitals across Australia and New
Zealand in which CAS is performed.
This totalled 42 hospitals (23 public
and 19 private). In order to answer
some of the questions, physiotherapists
were required to consult with senior
physiotherapists working in the
intensive care unit (lCU). The study
was approved by the Human Ethics
Committee of Curtin University of
Technology and written, informed
consent was obtained from all
participants.
Instrument and procedures
A postal questionnaire comprising both
closed and open questions was
developed and piloted prior to the
main study. The purpose of the pilot
study was to identify any unanticipated
problems with ambiguity of
instructions or questions. The pilot
que.stionnaire was completed by two
selllor physiotherapists with extensive
experience in the cardiopulmonary
a~ea, who are presently employed in
dl~erentstate~ of Australia. Following
thIS, the questiOnnaire was revised in
the light of the suggestions made.
The revised questionnaires, together
with a reply paid envelope, were
distributed in December, 1994. The
questionnaires were sent to the
superintendent physiotherapist of each
hospital, to facilitate distribution to the
relevant staff member, with an
accompanying letter outlining the
importance and relevance .of the study.
Included was a second letter to the
senior physiotherapist of the cardiac!
cardiothoracic unit and an information
consent document. One month was
allocated for completion and return of
the questionnaire. A follow-up
telephone call was made to potential
participants in hospitals from which a
reply had not been received by the
return date. Questionnaires were re-
issued to participants who had not
received the original. To ensure
anonymity of the participants, different
researchers were allocated the
responsibility of distributing the
questionnaires and data collection and
storage. At no time was the master list
comprising questionnaire identification
numbers compared with the completed
questionnaires.
Statistical analyses
Descriptive statistics were
predominantly used for data analysis. If
the respondents replied with a range of
values when an average was asked for,
the mid-point of the range was used in
the analysis. Unless otherwise stated,
values given in the results are means
and standard deviations (SDs).
The number of patients per week
undergoing CAS in public hospitals
versus private hospitals was compared
using a Mann~Whitney test. A Chi-
square (X2) test with Yates's correction
for continuity was used to compare
length of stay in public and private
hospitals. All other comparisons were
made using an unpaired t test. A
critical alpha probability (P) value of
0.05 was taken to represent statistical
significance.
Results
A total of 35 correctly completed
questionnaires was returned by mid
January 1995, a response of 83 per
cent. The largest number of
questionnaires (13) was sent to New
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Table 2.
Assessment procedures commonly performed pre-operatively on patients
undergoing non-emergency CAS and the hospital staff who administer them.
Abbreviations CAS - coronary artery surgery; PIT - pulmonary function tests; ABG -
arterial blood gases; CXR - chest x-ray; ROM - range of movement (cervical spine, shoulders,
thoracic spine); Xtol - exercise tolerance; Other includes - respiratory technician, pathology,
radiology, cardiology
and smoking history (94 per cent of
respondents), pre-existing mobility/
neurological disorder (88 per cent) and
body weight (82 per cent). Additional
risk factors identified were increased
age (73 per cent), complications
following previous general anaesthetic
(67 per cent) and unstable psycho-
emotional status (48 per cent).
D. Immediate
post-operative period
In all hospitals, patients were routinely
ventilated for between four and 18
hours (h) [mean 9 (3.6)h]. A specific
respiratory management protocol for
intubated patients was employed in 63
per cent of hospitals. Respondents
reported that manual hyperinflation
(MH) was performed by nursing staff
in 50 per cent and by physiotherapists
in 36 per cent of the hospitals which
have a specific protocol. Similarly,
suctioning was performed by nursing
staff in 91 per cent and
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Auscultation 7
PIT
ABG 4
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Xtol - Subjective
Xtol - Objective
Xtol - not specified 3
Functional score - not specified 1
cent during the weekend. The figures
for the provision of overnight service,
as required, were 57 per cent on
weekdays and 54 per cent during
weekends.
The majority of respondents (89 per
cent) stated that the conduits of choice
used by surgeons in their hospital were
a combination of the unilateral internal
mammary artery (IMA) and the
saphenous vein (SV).
C. Pre-operative
Ninety-four per cent of respondents
indicated that all patients undergoing
non-emergency CAS were assessed
pre-operatively by the physiotherapist.
The assessment procedures routinely
employed are given in Table 2.
Ninety-four per cent of respondents
identified patients who were believed
to be at an increased risk of developing
PPCs. This was done pre-operatively
on the basis of pre-existing pulmonary
dysfunction or disease (all respondents)
South Wales (NSW). Response varied
from 69 per cent (NSW), 75 per cent
(South Australia), 86 per cent (New
Zealand) to 100 per cent response
(Queensland, Victoria and Western
Australia). No response was received
from Tasmania. Twenty-two
questionnaires (96 per cent response)
were received from public hospitals
and 13 questionnaires (68 per cent
response) from private hospitals.
A. General information
The majority of respondents (83 per
cent) had completed their
undergraduate physiotherapy training
within their current country of
residence. The remaining 17 per cent
had qualified in the United Kingdom
(UK). Eighteen of the 35 respondents
(51 per cent) had been qualified for
more than 10 years. Since graduating,
16 respondents (46 per cent) had
worked overseas in the area of
cardiopulmonary, the majority (88 per
cent) within the UK.
B. Surgical unit
(cardiac or cardiothoracic)
An average of 14 patients (range 1-38)
in each hospital undergo CAS each
week with an average length of stay of
between five and 10 days. More
operations were performed each week
in public [16.6 (7.5-38) median, range]
than private hospitals [9 (1.5-20);
P= 0.005]. The average length of post-
operative hospital stay was significantly
higher in private hospitals (8-10 days)
than public hospitals (5-7 days)
(p =0.015).
The average physiotherapy staffing
level for the surgical unit was 1.4 (0.8)
full time equivalents. There was no
significant difference in staffing levels
between public and private hospitals.
The number of treatment sessions
ranged from one to six per day (median
1.7) and extended for between two and
9.5 days (median 5.3). Weekend day
services were routinely provided in 83
per cent of hospitals, with only one
hospital providing an overnight service
routinely. Evening services were
provided as required in 71 per cent of
hospitals on weekdays and in 74 per
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Technique
administered by: • Physiotherapist only 0 Nurse only Both
Abbreviations UL - upper limb; LL - lower limb; Exs - exercises; Horne Edn - horne
education; OP Program ~ outpatient program
figure 1.
Physiotherapy techniqulls administered post-operatively.
Abbreviatons DBE - deep breathing exercises; TEE - thoracic expansion exercises; SMI-
sustained maximal inspirations; ACBT - active cycle of breathing techniques; Dbl Insp - double
inspirations; IS - incentive spirometry; Posn - positioning; S-S Posn - side to side positioning;
Huff - high lung volume huff; FET - forced expiration technique; IPPB - intermittent positive
pressure breathing; CPAP - continuous positive airway pressure; PEP ~ positive expiratory
pressure.
physiotherapists in 50 per cent of these
hospitals. Respondents reported that,
when performed at all, physiotherapy
treatment sessions were given two to
three times daily.
Seventy-six per cent of respondents
utilised a specific physiotherapy
assessment and/or treatment protocol
post-extubation. Of those who
reported that a specific protocol was
used, six respondents (19 per cent)
indicated that patient assessment was
the only form of intervention and one
respondent reported that treatment
was then based on assessment findings.
In addition, one respondent stated that
treatment was commenced only if the
patient presented with a significant
ppc. A large variation in treatment
techniques and protocols was reported.
The techniques used included deep
breathing exercises (DBE, specific
chest expansion exercises, inspiratory
hold manoeuvres and IS), assisted
cough and huff, positioning and limb
exercises.
Data on the treatment of the
intubated patient were limited due to
an unforseen error in the
questionnaire. It was anticipated that
the majority of hospitals would utilise a
specific treatment protocol during this
period, and therefore an "if yes"
question followed. However, 37 per
cent of respondents answered "no",
resulting in no further information
being gathered regarding treatment
procedures for the intubated patient.
The provision of physiotherapy
services in the leU was comparable to
that in the surgical unit. Weekend day
services were routinely provided in 91
per cent of the hospitals surveyed with
only one hospital providing an
overnight service routinely. Evening
services were provided, as required, in
57 per cent of hospitals on weekdays
and in 66 per cent of hospitals during
the weekend. The figures for the
provision of overnight services,as
required, were 54 per cent on
weekdays and 57 per cent on
weekends.
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figure 2.
General techniques administered post-operatively.
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figure 3.
factors influencing the pllysi,otherapist's treatment choice forpatiellts following CAS.
Factors indicate choices ranked (from 1 - 3, where 1 is the first choice)
Abbreviations CAS - coronary artery surgery
3530
o Factor 3
2520
I!!!I Factor 2
15
and the re-issuing of questionnaires
when necessary. Almost half the
respondents had trained or worked
overseas. However, this was
predominantly in the UK. This
information suggests that the
respondents were more likely to have
been influenced by physiotherapy
practice in Australia, New Zealand and
the UK.
Of the four most frequently cited
criteria used for identifying high risk
patients (pre-existing pulmonary
dysfunction or disease, smoking
history, body weight, pre-existing
mobility/neurological disorder), the
first three are identified in the
literature as potential risk factors for
the development of PPCs following
CAS (Jenkins et aI1989,]enkins and
Moxham 1991, Warner et aI1989).
The evidence for increased age as a
risk factor is controversial in patients
undergoing upper abdominal surgery
(Celli et a11984, Dilworth and White
1992, Roukema et a11988, Windsor
and Hill 1988). Gale et al (1979) have
been the only authors to comment on
the effect of age on the incidence of
PPCs after cardiac operations. These
authors failed to demonstrate any
Numb~r of tim~5 5~I~ct~d
105
• Factor 1
o
Other
Hospital policy
Literature pre 1993
I-~~~-
Financial constraints
Literature post 1993 I--~_
Personal experience
I-~~-
Surgeons preference
a primary treatment choice by 23 per
cent of repondents for treatment of left
lower lobe collapse without secretions
and 54 per cent for treatment of
bibasal collapse with secretions. The
terms most frequently used to describe
these techniques were DBE, sustained
maximal inspirations (SMI) (synonym -
DBE with inspiratory holds), active
cycle of breathing techniques (ACBT)
and thoracic expansion exercises (TEE)
(including unilateral basal exercises and
directed breathing exercises).
Mobilisation as the first and second
treatment choice was greatest for
bibasal collapse without secretions (26
per cent and 17 per cent respectively)
and least for bibasal collapse with
secretions (11 per cent and 9 per cent
respectively).
Discussion
A questionnaire response rate of 83 per
cent is considered to be very good
(Babbie 1973) and suggests that the
sample is representative of the
population studied. Possible reasons
for the high response rate were the
provision of reply paid envelopes,
follow up of respondents by telephone
E. Surgical unit
(post-operative period)
Eighty-nine per cent of respondents
indicated that all patients were treated
by physiotherapists. Of the hospitals in
which patients were not treated post-
operatively, 75 per cent of respondents
excluded patients on the basis of an
uncomplicated post-operativerecovery
and 25 per cent on the basis of the pre-
operative assessment findings.
Techniques administered during the
post-operative period are illustrated in
Figures 1 and 2.
Seventy-five per cent of respondents
indicated that patients commence
ambulation prior to the third day. Stair
climbing commenced between day four
and day six in 83 per cent of hospitals.
The most influential factor
determining treatment choice was
personal experience. However
literature published prior to 1993 and
more recent literature also contributed
to the choice (Figure 3). In addition,
34 per cent of respondents reported
that treatment recommendations for
the management of post-operative
patients differed among surgeons in
their hospital.
In response to four frequently
encountered clinical scenarios (bibasal
and left lower lobe collapse with or
without secretions) the primary
treatment choice selected by
respondents was positioning and this
was frequently combined with
breathing exercises. Positioning as a
primary choice for the treatment of
secretions was incorporated in the
treatment regimen by 69 per cent of
respondents. The number of
respondents who selected positioning
as the primary treatment choice for
bibasal and left lower lobe collapse
without secretions was 43 per cent and
49 per cent respectively. Positions
selected for treatment of bibasal
collapse included high-sitting,
alternate side-lying and sitting out of
bed, whilst the position of choice for
treatment of left lower lobe collapse
was right side-lying with or without
head down tilt.
Breathing exercises were identified as
AUSTRAlIAN PHYSIOTHERAPY
correlation between age and the
incidence of atelectasis. The inclusion
of pre-existing reduced mobility/
neurological disorders as high risk
factors may be due to the decreased
ability of such patients to ambulate,
potentially interfering with the normal
post-operative recovery. In addition,
some patients with neurological
disorders may have an impaired ability
to clear bronchial secretions due to
respiratory muscle weakness and/or
bulbar problems. Whilst such
predisposing factors have not been
widely recognised in the literature,
Stiller et al (1994) excluded those
patients with neurological
complications and Jenkins et al (1990)
withdrew patients who were mentally
confused and those in whom
mobilisation was contraindicated.
Although in these studies the numbers
of such patients was small, the same
factors were considered important by
the respondents to this questionnaire.
In two of the most recent studies of
physiotherapy for patients following
CAS, patients requiring in excess of 24
hours of mechanical ventilation post~
operatively were withdrawn (Jenkins et
a11990, Stiller et aI1994). The results
of the present study indicate that
patients are seldom ventilated for as
long as 24 hours.
The findings of the questionnaire
indicate that nursing staff administer
MH and suctioning more frequently
than physiotherapists. This may be due
to specific nursing protocols which
require that suctioning be performed
as frequently as hourly. Suctioning is
commonly preceded by hyper-
oxygenation which may be delivered by
MH. Thus it is possible that nurses
and physiotherapists perform MH for
different purposes. Physiotherapists
perform the technique to increase tidal
volume and sustain inspiration, using
an inspiratory hold technique, with the
purpose of reducing the risk of and/or
reversing atelectasis. Manual
hyperinflation is also aimed at
increasing expiratory flow rate to assist
the removal of excess bronchial
secretions (Bartlett et a11973, Webber
and Pryor 1993).
Specific physiotherapy treatment
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protocols post-extubation occur more
frequently than those for the intubated
patient. These comprise a variety of
techniques, the most common being
DBE, supported cough/huff and limb
exercises. Breathing exercises are
thought to improve ventilation
distribution and, in combination with
cough, enhance the clearance of excess
or retained bronchial secretions, thus
preventing or reversing atelectasis and
infection (Stiller and Munday 1992).
Within Australia and New Zealand,
there is limited research into the
efficacy of treatment regimens.
Research performed overseas suggests
that the addition of breathing exercises
to a regimen of ambulation and
coughing is no more beneficial as a
means of improving post-operative
pulmonary function and decreasing the
incidence of PPCs in patients
following an uncomplicated recovery
after CAS (Dull and Dull 1983, Jenkins
et al1990). Stiller et al (1994) suggest
that prophylactic physiotherapy has no
effect on the incidence of PPCs in
patients following CAS. The results of
the present study indicate that in the
majority of centres, treatment of
patients following CAS may be more
comprehensive than is justified by the
findings of clinical research.
The existence of pre- and post-
extubation protocols may arise for a
variety of reasons. Protocols may be
present as a result of an established
hospital policy and/or the existence of
a physiotherapy protocol developed by
a previous staff member which has
been left unchallenged. Senior staff
may feel that juniors are inexperienced
and require stringent guidelines to
enable the optimum treatment of
patients. Junior staff may not feel
confident about the interpretation of
their assessment findings, thus
choosing to follow such protocols.
Respondents reported that nurses
assist with DBE and supported cough
in the post-operative period. It may be
assumed that the nurse to patient ratio
exceeds the physiotherapist to patient
ratio and thus nurses may be more
available to assist patients with
respiratory care. The circumstances
under which nurses assist with
breathing exercises has not been
examined, nor has the ability of nurses
to correctly instruct patients in the
performance of these exercises.
The aims of passive, active-assisted
and active trunk and shoulder girdle
exercises, which frequently form part
of physiotherapy management, are to
maintain joint range of motion and
prevent post-operative postural
abnormalities and joint problems
(Kieran et aI1993). Although regular
leg exercises are widely taught by
physiotherapists to prevent circulatory
complications, their widespread use by
respondents to this survey is not
substantiated by scientifically sound
randomised, controlled studies (Planc
et a11969, Tsapogas et aI1971).
Further, heparin is routinely used
following CAS to prevent deep vein
thrombosis.
The fact that personal preference has
the greatest influence on treatment
choice may be a reflection of the years
of experience of the majority of
respondents. Surgeon
recommendation, hospital policy and
financial constraints had little influence
on treatment choice. This suggests that
physiotherapists are not bound bysuch
constraints but have the autonomy to
select treatments for individual
patients. Despite the respondents
indicating that recent literature
(Jenkinset a11990, Stiller et a11994) is
an influence on treatment choice, this
was not always reflected in the answers
to some of the questions, with the
majority of respondents using DBE
and cough to treat all post-operative
patients. Reasons why physiotherapists
may not adopt practices recommended
in these studies could be perceived
differences between the baseline
characteristics (for example age,
severity of coronary artery disease and
left ventricular function), or intra-
operative factors (duration of
cardiopulmonary bypass) of the
patients studied by Stiller et al (1994)
and patients in the hospitals surveyed.
Although age per se has been
discounted as a high risk factor in this
population, physiotherapists may
associate problems such as reduced
mobility with the elderly. Patients with
moderate to severe left ventricular
dysfunction may require more medical
intervention and may be less likely to
ambulate as early or at the same
intensity as those with less cardiac
dysfunction. Duration of
ca~d!opu~monarybypass may have
mInImal mfluence on clinical decisions
made by physiotherapists but may
adversely affect the rate of recovery.
A remarkable silnilarity was found in
the choice of techniques used in the
management of bibasal and left lower
lobe collapse (with or without
secretions). These scenarios were
chosen because of their frequency of
occurrence (Stiller et a11994, Wilcox
et al ~ 988). The use of breathing
exerCIses and positioning is advocated
as a treat:n1e.nt to enhance recovery of
post-operative pulmonary function
(Chulay et a11982, Dean and Ross
1992, Stiller and Munday 1992). The
majority of respondents selected
positioning and DBE as the primary
treat:n1ent technique and ambulation
only as an additional technique even
beyond the second post-operative day.
Factors which may have influenced the
decision regarding the use of
ambulation, but not addressed in this
study, include oxygen requirements
and the presence or otherwise of
inotropic support. Early ambulation
elicits cardiopulmonary and
cardiovascular responses resulting in an
enhancement of oxygen transport.
~enefits for the respiratory system
mclude an increase in tidal volume
breathing frequency and associated
expiratory flow rate. This may result in
the recruit:n1ent of previously closed
lung units and may elicit spontaneous
coughing (Dean 1993). Early
ambulation as a treat:n1ent technique
for .the ma?agement of post-operative
patients WIth atelectasis, with or
without sputum retention, requires
further investigation.
~he l~lnitations of this study are
pnmanly concerned with the survey
instrument. Although all the
recommendations suggested by French
(1993) and Mitchell and]olley (1988)
were followed to ensure easy
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comp~etionand a high response rate, it
was dIfficult to ascertain whether
respondents fully understood the
questions and used the same
terminology to describe certain
techniques (for example DBE and
TEE). Despite formatting the
questions as recommended by
Warwick and Lininger (1975) and
performing a pilot study to identify
ambiguous questions, some
respondents appeared to have
misinterpreted one question. This
suggests a need for reappraisal of the
questionnaire.
The results of this study highlight a
number of problems in evaluating
research findings and the need for
further research. A large variety of
term~were u~ed to describe breathing
exerCIses. ThIS may, in part, have been
overcome if definitions of the
breathing exercises had been provided
in the questionnaire. We recommend
that terlninology used in
cardiopulmonary physiotherapy be
defined and standardised. This is
essential to enable the evaluation of
research findings. It would appear,
from the ?ndings of this questionnaire,
that phYSiOtherapists are reluctant to
change practice despite the
recommendations of published studies.
As it is necessary to justify whether any
prophylactic physiotherapy is required,
further reseach of this population is
essential. In all clinical studies of this
population, it is strongly recommended
that a control group (ie no
p~ysiotherapyintervention) of patients
IS mcluded. The study by Stiller et al
(1994) needs to be replicated in other
centres to establish whether the
findings can be generalised to all
patients with an uncomplicated course
following CAS. A survey of
physiotherapy practice overseas is
re.commended to serve as a comparison
WIth current practices in Australia and
New Zealand.
Conclusion
The provision of physiotherapy
~ervices. to patients who undergo CAS
m hospItals around Australia and New
Zealand is extensive. The findings of
this survey indicate that the majority of
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physiotherapists assess patients pre-
operatively and identify patients who
are at an increased risk of developing a
ppc. Although the most influential
factor determining treat:n1ent choice
was personal experience, the majority
of physiotherapists surveyed use
patient positioning and DBE
extensively in the early period
following extubation. Findings of
recent literature indicate that
physiotherapy intervention may have
no effect on the incidence of PPCs and
that early mobilisation is as beneficial
as DBE in the management of
unco~plicatedpatients. The findings
of thIS survey suggest physiotherapists
are reluctant to change current
practice based on research findings.
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